
market. As in the case ot no fixed cost, cost-based mutual

compensation allows the customers ot BS and BA to enjoy

competitive price.. The monopolist of A cannot artificially

raise the price of 88 or 8A traffic by setting a high mutual

compensation rate and transferring profits to an affiliate.

Cost-based mutual compensation achieve. the theoretical

ideal at re.tricting monopoly power to the set at customers

for Which there are no alternatives and preventing the

extension at monopoly power to potentially competitive

markets through manipUlation of interconnection

compensation. With cost-l.sed mutual interconnection, the

opportunity for competition among halt ot the customers

reduces total monopoly power in halt. That contrasts with

the case at mutual compensation without re.trictions on the

rate charged in which the opportunity tor competition among

halt at the customers did not reduce monopoly power at all.

v. Practioal coasi4eratio•• i. Desigai•• a.

Iateraoaaeatio. ..li.,

Both existing policy toward international settlement

rate. and theoretical analysis support the goal at cost

based compensation rates tor jointly provided services. In

the above exaaple., cost was a simple constant rate per

minute. Untortunately, the real world is not so simple and

the actual definition and measure.ent at cost require care.

For exa.ple, most telecomaunication equipment is engineered

tor peak period usage. Secau.e most of the cost ot service
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is relat.d to the capacity ot the plant rather than the

actual numb.r ot minutes us.d, the true cost tor p.ak p.riod

usage is much gr.ater than the cost for oft peak usage. The

cost ot carrying ott-peak trattic may b. very n.ar zero.

Any interconn.ction policy should provide teasibl.

administrative and m•••ure••nt mechanisms and should provide

maximum tr••do. tor innov.tion. in s.rvic. and pricing. Two

practical approach.. to the g.n.ral principl. ot co.t bas.d

mutual comp.nsation should b. consid.red.

A. '.D4.~ k••p all

~ particUlarly simpl. approach to mutual comp.n.ation

is s.nd.r k••p all. Und.r this arrang.m.nt, .ach company is

obligat.d to terminate traftic tor oth.r compani.. and i •

• ntitl.d to have it. tr.ftic t.rminated by oth.r companies.

Each comp.ny bills its custom.rs tor its originating tr.ttic

and pays no comp.nsation to any oth.r comp.ny for

t.rminating servic••

Send.r k.ep all is mutu.l compens.tion with the pric.

ot terminating .ervic. s.t at z.ro. It i. economically

etfici.nt so long •• the r.al co.t of providing t.rminating

s.rvice i. low. Th. inc.ntiv•• tor manipUlation are

r.v.rsed in this ca.. compared to the pr.vious c.... of

abov.-co.t t.rminating rat... Und.r send.r k••p all, each

company has an inc.ntiv. to incr•••• the .ffici.ncy ot its

op.ration. in ord.r to reduce it. co.t. and to m.ximiz. it.

outgoing traffic r.l.tiv. to it. incoaing traffic b.caus.

outgoing tratfic is the mo.t profitabl••



Although sender keep all departs from the theoretical

goal ot cost based compensation by setting a below cost

price tor te~inatinq service, there is 1es. opportunity for

manipulation than with the price of terminatinq service

above cost. If traffic is balanced, the price is

irrelevant. Decreasing the incentives for traffic

manipUlation will tend to increase the balance of the

trattic and reduce the siqnificance ot the ditterence

between cost and the zero compenaation rate. With mutual

compenaation ratea above cost, the monopolist has an

incentive to send aa much trattic aa poaaible to its own..
attiliat. and aa little traftic aa poaaibl. to the

comp.titora ot ita attiliat.. with s.nd.r k••p all, the

monopolist haa no incentive to s.nd trattic to an attiliate.

Th. monopolist do.a have an inc.ntiv. to retus. to accept

terminating trattic, but the interconn.ction requirement

implies an obligation to t.rainate any traftic that is

pre.ented.

B. leak VH, ,

The rec.nt HYNEK-T.l.port interconnection arranqment

provid.. an exaaple ot a combination ot uaaq. charge. and

sender ke.p all arranp.nts. Th. q.neral tora ot the

agr....nt ia to .atabliah a particular charg. tor a two-way

chann.l at giv.n capacity betw••n the two compani.a.

Traffic is m.aaured at the buay hour each month and the

relative m.aaure.ents are used aa an allocation factor for

the e.tabli.hed channel rat.. If traffic is exactly
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balanc.d, the payments to each company canc.l out and the

level of the establish.d rat. is irr.levant. If traffic is

not balanced, and if Tel.port, for exampl., s.nds more

traffic to NYNEX than it rec.iv•• from NYNEX at the busy

hour, that imbalanc. is us.d to comput. a n.t paym.nt from

Teleport to NYNEX.

Th. agr••m.nt is ••••ntially a s.nd.r k••p all

arrang.m.nt for non-p.ak traffic. B.cau•• r.lativ. traffic

is only m.a.ur.d at the p.ak hour, .ith.r company can

incr.a•• it. traffic to the oth.r at non-p••k tim•• without

aff.cting the charg•• due. For p.ak traffic, the agr••m.nt

i •••••ntially a p.r minute comp.n.ation .ch.... An

incr.a•• in p.ak p.riod tr.ffic from MYMEX to T.l.port, for

.x.mpl., without a corr••ponding incr•••• in the oth.r

dir.ction, ch.ng•• the fin.ncial flow. b.tw••n the comp.ni••

in the sam. w.y that • p.r minute ch.rg. for p••k

t.rminating traffic would do.

Th. di.tinction betw••n p.ak and off-p.ak traffic is

b.n.ficial for adaini.trativ••implicity .nd for .conomic

effici.ncy. Co.t. ar. g.n.rally a••ociated with p.ak

traffic .nd th.r.for. the .ff.ctiv.ly z.ro ch.rg. for

t.rminating off-p.ak traffic is co.t b••ed.

Whil. the .tructur. of the HYMIX-T.l.port agr....nt i.

b.n.ficial for equating t.rmin.tion charg•• to co.t during

the off-p.ak p.riod, it do•• not in it••lf .olv. the probl••

of incr.a.ing mark.t pow.r through high charg.. discu.sed in

the pr.viou. s.ction.. If the ••tablished pric. for a
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channel of qiven capacity is set far above cost, then the

company with market power could enqaqe in the same kind of

manipulation discussed above. For example, with a very hiqh

priced channel, NYNEX could choose to not terminate traffic

throuqh Teleport durinq the peak hour while Teleport would

have little choice but to terminate traffic throuqh NYNEX.

That could cause Teleport to pay rate. for termination that

were hiqh enouqh to reduce the benefit. of competition.

If the e.tablished price for a channel of qiven

capacity is near the real cost, then the NYNIX,-Teleport

arrangement provide. an ~tractive model for general

interconnection i ••ues. It would approach a cost-based

interconnection fee for both peak and off peak traffic,

leadin9 to economic efficiency and opportunities for pricin9

innovation••

VI. CO••lu.iOD

When the market i. coapo.ed of seqaent. that are

monopolized and .....nt••ubject to competition,

interconnection and compen.ation arrangement. are critical

to the development of effective competition. A 900d

interconnection policy will allow effective competition in

the potentially competitive se9ment. of the market while a

poor interconnection policy will allow the monopolist of

part of the market to extend its monopoly into potentially

competitive sector. of the market. This paper has shown

that the theoretically correct policy is mutual compens.tion
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at cost based rates and that mutual compensation alone is

insufficient to limit monopoly power. A desirable

interconnection policy should be closely related to the

theoretically correct policy and also take account ot the

practical problems ot administrative teasibility and ot the

detinition and measurement ot cost.

Several specitic conClusions can be drawn trom the

analysis ot this paper:

(1) It there are no requlatory controls on compensation tor

interconnection, the monopolist ot part ot the market can

extend its monopoly power.to the entire market;

(2) A mutual compensation policy without limits on the

level ot rates does not limit market power;

(3) The level ot rates under a mutual compensation policy

is unimportant it and only it the level ot incominq and

outgoinq trattic is exactly balanced. Because trattic

levels will rarely, it ever, be exactly balanced, the level

ot rates will be an important tactor in the viability ot

competition;

(4) A mutual co.,en••tion policy with price. limited to the

cost ot service i. the theoretically correct compensation

policy. Mutual compen.ation with price. limited to the cost

ot service prevent. the monopolist ot part ot the market

trom extendinq it. market power to potentially competitive

sectors ot the market.
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(5) capacity charges rather than per minute charges allow

attention to be focused on the cost ot service at the peak

load which is generally the real cost at service;

(6) "Sender keep all" is an administratively simple mutual

compensation scheme with zero price. tor terminatinq

service. It is an attractive approximation to the

theoretically correct policy at cost based price. when the

incremental cost ot terminatinq service is low.
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A"DDIZ

Brief auaaary of '.st IntercoDnectioD CoapeasatioD Ifforts

Interconnection issues have played a crucial role in

competitive viability and in pricinq policy throuqhout the

history at the telecommunication industry. Interconnection

disputes beqan with the early ettorts to expand market power

in the teleqraph industry throuqh limits on interconnection

riqht. and contined throuqh the 8ell co.panie.' early

twentieth century denial at interconnection to independent

telephone companie., the develop.ent at leqal riqhts to..
interconnection, the private line and CPB interconnection

controver.ie. at the 1970's; and the development and

implementation ot the access charqe syste. durinq the

1980's.

The 1980 Co~uter II deci.ion to r ..ove CPB tram Title

II regulation included the deci.ion to eliminate the support

tlows that had previou.ly qone fro. CPB to other parts at

the industry. eu.to..r. qain84 the riqbt to interconnect

any amount ot C.I (.0 lonq a. it met specitied technical

standard.) to the public network with no specitic

interconnection cbarge. CUstomer. still had to pay the

tariffed local rate. tor service, but C,. wa. "carved ott"

tram the pUblic network. That deci.ion wa. made in tbe

context of a monpoly pUblic network and a potentially

competitive CPE component. Without the interconnection

requirement., the monopoly local network provider could also
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monpolize the CPE, but with the requirements, the CPE market

could develop in a competitive way independently ot the

actions ot the monpoly local network providers.

It would have been possible to apply the CPE model to

long distance interconnection (allowing the competitors to

interconnect at ordinary local rate. a. MCl originally

reque.ted in it. Execunet service), but that would have

eliminated the e.tablished syste. of revenue flow. from long

di.tance to local service. The decision tirst to allow AT&T

to impo.e the ENFIA taritt rather than local rate. tor long

distance interconnection,-and then the develop.ent of the

acce.. charge sy.tem, implied a de.ire to maintain the

syst.. of revenue tlow. troa long di.tance to local service.

The acce•• charge sy.te. together with the MFJ restrictions

on BOC participation in long distance service allowed the

long di.tance market to develop competitively without

interterence tro. the local exchange coapanie., but did not

force price. to the true co.t ot service a. normally happens

in a competitive aarket.

Both the CPB and long di.tance controversies occured in

a market .tructure in which one party (the local exchange)

was a••uae4 to have monopoly power and the other party (the

CPE u.er or 10n9 distance provider) w.. a••umed to operate

in a competitive market. Thu. the policy concern was to

en.ure that the coapetitor could receive acce•• to the

monopoliZed market at an appropriate price. The

international model provide. a more equal example in which
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both parties are assumed to have market power. So lonq as

AT&T was the only o.s. carrier for international telephone

traffic, it could barqain over the compensation scheme with

monopoly entities in foreiqn countries on an equal basis.

However, the beqinninq of competition in the 0.5. for

international calls increased the barqaininq power of the

foreign carriers. The foreign carrier was no lonqer

re.tricted to dealing with AT'T for U.S. traffic but could

aqree to .end traffic to the U.S. carrier that offered the

foreiqn monopoly carrier the most favorable term.. This

po.sibility cr.at.d cre.ted con.id.rable conc.rn at the FCC

over Whether the beginning of int.rn.tional competition in

the u.s. would only b.n.fit for.ign carri.r. and not u.s.
cu.tom.r.. Evan Xw.r.l'. 1984 analysis of the int.rnational

m.rk.t conclud.d:

Thi. p.p.r rai... .eriou. qu••tion. about the wisdom of
d.requl.tin9 U.S. int.rn.tional t.leco..unic.tion.
without con.ideri", vh.th.r this vill incr•••• the
mark.t pow.r of for.i9ft t.leco..unic.tion. authoritie••
Incr•••ed ca.petition aaong U.s. suppli.r. of
int.rnational t.leca.aunic.tion. s.rvic.. i. lik.ly to
r ••ult in a reduction in the U.S.' ••har. of the
b.n.fit. fro••uch .ervic•• unl••• the u.s. gov.rnm.nt
take. appropri.t. count.ra•••ur••• 6

The conc.rn. rai.ed in Xv.r.l'. 1984 p.p.r lat.r

d.v.l0Ped into .xt.n.iv. FCC .ffort. to pr.v.nt monopoly

for.ign carri.r. fro. taking advant.g. of th.ir un.qual

bargaining po.ition with comp.titiv. u.S. carri.r.. Th.

6 Evan Xw.r.l, "Proaotin9 Comp.tition Pi.c....l in
Int.rnational T.l.communications," FCC, opp Working Pap.r 13
(o.c.mb.r 1984), p. 49.
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Commis.ion found that equal payment in each direction was

inadequate protection against manipulation tor a monopolist

ot ona side and sought to bring the rates paid tor

international terminatinq service down to the level ot cost.
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